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ABSTRACT 
The effect of different type of feeds based on protein and fat level on feed consumption, growth, feed conversion 
ratio (FCR) and specitic growth rate (SGR) of Tor tambroides (Empurau) was investigated for 13 weeks. The 
experiment was carried out to determine the suitable level of dietary protein and fat in feed for optimal growth of 
Tor tambroides. FCR was being used to determine suitable protein dietary level while SGR was used to determine 
fat dietary level for optimum growth of the fish. There were signi ficant difference (P<O.O I) in feed consumption at 
different feed types. There were also significant different (P<O.O I) in the final length and final weight of the fish. 
The higher length increment was observed in fish fed with feed type C (1.49±0.00 cm) and the lowest was feed type 
B (0.45±O.00 cm). The higher weight increment was tish fed with feed type C (3 .23±0.00 g) and the lowest was type 
B (0.8612±0.00 g). The fish feed with feed type A showed the lowest FCR (4.28, 64.69%) followed by feed type B 
(5.94, 46.79%) and type C (9.38, 34.81%). Fish fed with feed type C (3.55%) showed the higher value ofSGR while 
the lowest value was feed type B (0.94%). ANOYA test showed that there were significant difference (P<O.OI) 
among the different type of feeds. In conclusion, the experiment showed that the optimum level of protein and fat 
jor the higher growth rate of the tish were 32% and 13% respectively . 
Key words : Tor tambroides , Conversion, Growth, Feeds 
ABSTRAK 
Kesan jenis makanan yang berlainan berdasarkan protein dan lemak pada tahap pengambilan makanan, 
pertllmbllhan, nisbah penukaran makanan (FCR) dan kadar perillmbuhan spesijik (SGR) Tor tambroides (Empllrau) 
lelah disiasat selama 13 minggu. FCR telah digllnakan lin/uk menentllkan tahap protein yang sesuai dalam 
pemakanan manakala SGR telah digunakan un/uk menen/ukan tahap lemak untuk pertllmbuhan optimum ikan. 
Terdapat perbe=aan yang signijikan (P <0.01) dalam penggllnaan makanan pada jenis makanan yang berbe=a. 
Terdapatjuga perbe=aan yang signijikan (P <0.01) dalam panjang akhir dan berat akhir ikan. Kenaikan panjang 
ikiJn yang lebih tinggi diperhatikan dalam ikan yang memakan makananjenis C (1.49 ± 0.00 em) dan yang paling 
rendah adalah makanan jenis B (0.45 ± 0.00 em). Peningkatan bera/ badanikan yang lebih tinggi telah diberi 
makan denganjenis makanan C (3.23 ± 0.00 g) dan yang paling rendah adalahjenis B (0 .8612 ± 0.00 g). Makanan 
ikan denganjenis makanan A menll'1illkkan FCR yang paling rendah (4.28, 64.69%) diikllli oleh makananjenis B 
(5,94. 46. 79%) danjenis C (9.38, 34.81%). lkan yang diberi makan dengan makananjenis C (3.55%) menunjukkan 
ni/ai yang lebih tinggi daripada SGR manakala nilai terendah ialah makanan jenis B (0.94%). Ujian ANOVA 
memmjukkan terdapat perbe=aan yang signijikan (P <0.01) di antara jenis makanan yang berbe=a. Kesimpulannya, 
eksperimen menunjllkkan bahawa tahap optimum protein dan lemak untllk kadar pertumbuhan yang lebih tinggi 
11m/uk ikan tersebut adalah 32% dan 13%. 
Kala kunci: Tor tambroides, Penukaran, Pertumbuhan, Makanan 
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1.0 INTRODUCTION 
1.1 Research Background 
Aquaculture has become the fastest growing food production sector of the world, with an 
average annual increase of about 10% since 1984 when compared with 3% increase for livestock 
meat and 1.6% increase for capture fisheries [Food and Agriculture Organization (FAO), 1997]. 
In 2009, Malaysia's aquaculture production was 212,000 tones, valued at RM 1.3 billion ranking 
20th gJobally. As for the fisheries production, it was ranked 17th globally and the production 
was about 1.4 million tones valued at RM5 billion (Academy of Sciences Malaysia, 20 I 0). 
However, as aquaculture is gaining attention all over the world the fish production is currently on 
decline due to the decrease output from capture fishery and one of the problem occurs among the 
fish culturists is the requirement to obtain a balance between rapid fish growth and optimum use 
ofthe supplied feed ( F AO, 2009). 
Mahseer (Tor spp.) are one of the species that currently experience the decreasing in its 
distribution and abundance in Malaysia. The scenario is due to the degradation of the natural 
habitat caused by the overfishing, deforestation and agricultural (Ismail, Siraj, Daud and Harmin, 
201 1). There are three species of Mahseer that can be found in Malaysia: Tor tambroides, Tor 
duoronensis and Tor tam bra (Ingram et al., 2005; Nguyen et al. , 2006). T tambroides 
(Malay ian mahseer) which is known as kelah or empurau has high value in fish industry due to 
its character and attractive coloration (Nguyen et al., 2006). 
In Malaysia, especially in Sarawak, empurau has its importance economic value since the 
price for the fish per kilogramme (kg) can reach up to RM800 depending on the size, grade and 
1 
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the origin. Since the fish has the high value in the market, hence it is common for any restaurant 
in Sarawak to have a menu of empurau that cost RM 1300 per dish (Harith & Hassan, 20 l l). Due 
to the high demand, the number of the wild fish keeps decreasing as its currently experienced 
overfishing. In addition, the slow growth rate process of the fish also leads to the difficulty to 
rear the species in captive condition. Hence, a study is conducted in order to detennine the 
growth rate of the fish using different feed systems according to the nutrient composition. 
1.2 Problem Statement 
This study is conducted in order to find out the suitable types of feeds that may accelerate the 
growth rate of empurau compared to the normal growth which is recorded as 500g to 600g per 
year. Due to the high value of this species, not all people can afford to acquire the fish hence this 
study aim to find the suitable nutrient composition which are the protein and fat content in the 
feeds since the relationship between both of the compositions and the growth rate of the fish is 
remain unclear. Previous studies stated that the species showed maximum growth when being 
tested by feed type with optimum protein level of 40% (Misieng, Kamarudin, & Musa, 20 II). 
However, another study can be conducted to reconfirm the findings of the study. As for the fat 
contain, generally, it is stated that the carnivore fish required more than 8% fat while herbivore 
fish consumed more than 3% fat. However, in recent study by Ng and Andin (20 II), it is 
recommended that the fat level for the optimal growth of T. lambroides is 5%. 
1.3 Objectives 
The main objectives of this study are to: 
a) detennine the effect of different type of feeds according to the composition of protein and 
fat level on growth of Tor lambroides in the laboratory within 13 weeks. 
2 
b) detennine the feed conversion ratio (FeR) using different feeds type that shows high 
growth gain on Tor tambroides in the laboratory within 13 weeks. 
c) detennine the specific growth rate (SGR) using different feeds type that shows high 
growth gain on Tor tambroides in the laboratory within 13 weeks. 
3 
2.0 LITERATURE REVIEW 

2.1 Common names of Tor tambroides 
The genus Tor which is known as mahseer in India, Pakistan, Nepal and Bhutan is also 
widespread to southern Asia that is from Afghanistan in the west, Thailand and Malaysia in the 
east and also China. Lacy and Cretin (1905) noted that the name 'mahseer' derived from the 
word maha means great and sir which means head. A great angler and well-known Persian 
scholar, a friend of Thomas wrote to him that the word mahseer derived from two Persian words 
which are mahi means fish and sher which means lion. Mahseer is also known as King of Indian 
freshwater system (Nandeesha et at., 1993). 
According to Hamilton (1822) the genus includes Tor tor and nine other species. In 
Malaysia, there are three species of Mahseer can be found: T tambroides (Bleeker), T 
douronensis (Valenciennes) or semah and T tambra (Ingram et at., 2005; Nguyen et at., 2006). 
T tambroides is known as empurau by native people in Sarawak (Litis, Sungan, Jugang, 
Ibrahim, & H.A., 1997). Empurau is also known as kelah which is indigenous to Sarawak and 
have high market price in the fish industry. 
2.2 Morpbology of Tor tambroides 
Tor which is under family of Cyprinidae has the big-scaled cyprinid carps (Nandeesha et at., 
1993). The streamlined cylindrical body, powerful muscular tail and hypertrophied lips are some 
of the characters that help them to swim and withstand the fast flowing stream (Menon, Singh, & 
Kumar, 2000). The area of fin for the species is also greater than the total superficial area of the 
rest of its body (MacDonald, 1948). The scale colour for empurau is redd ish white and the length 
4 
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ofthe median lobe for empurau is short and not extending to the line connecting inner corners of 
mouth. As for the thickness of the lip, the fish have thicker and fleshier lip. 
2.3 Habitat of Mahseer species 
Mahseer species can be found in rivers, lakes and reservoirs. The rivers should rise in the hills 
and be perennial with rocks, rapids and deep pools. According to Day (1889) , the habitat can be 
found in rocky mountain streams. The occurrence and distribution of this species is affected by 
the water temperature since the fish seems to avoid very cold water. In addition, Jhingran (1975) 
also noted that mahseer migrate upstream and downstream depending on the floods. According 
to Desai (1982), the clarity of water is an important factor because it results in the deeper 
penetration of light thus allowing the aquatic plants, mollusks and algae to inhabit deeper water. 
Therefore, it will increase the food supply for the fish. The species also migrate from the main 
stream when the stream becomes turbid during monsoon to the hill stream in order to find the 
clear water for breeding and feeding. 
2.4 Distribution of Tor tamhroides 
Empurau line in headwaters of most major river in Sarawak. Both fish also can be found in 
Peninsular Malaysia and distributed throughout the Southeast Asia, from Indonesia to southern 
China (Kottelat, Whitten, Kartokasari , & Wirjoratmodjo, 1993; Roberts 1999; Zhou & Cui 
1996). Semah can be found in almost all river systems in Sarawak but for empurau, there are 
more limited distribution such as in Kapit and Baram. The two species also found co-occurred in 
some rivers for example Limbang and Rajang River but in some rivers in Layar, only semah can 
be found. Both of the fish inhabit in rivers and freshwater. As the breeding season begins. this 
species favor to swims upstream to find for the rocky bottoms as the fish laid their eggs in the 






2.S Feeding Habits 
Tor tambroides is an omnivore. The fish feed on natural food mainly plant matter like leaves, 
flowers and fruits (Ng, 2004). The riverine fruits that are usually being feed by empurau are 
engkabang, dabai, ensurai, ara, and kepayang. The fish also feed on small fish insects and 
mollusks (Pisolkar & Karamchandani, 1984; Talwar & Jhingran, 1992). According to a study 
done by Misieng et af. (2011), Tor tambroides shows an increase in total weight gain and total 
length gain when fed with 40% dietary protein. Muzaffar-Bazaz and Keshavanath (1993) also 
stated in their study that the suitable protein level for T khudree is also 40%. As for the fat level, 
Ng and Andin (2011) reported that the recommended fat level for maximum growth of empurau 
is 5%. 
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3.0 MATERIALS AND METHODS 

3.1 Fish Acclimatization and Preparation 
All 24 live mahseer were obtained from the local supplier which was then transferred to the fish 
facility. The fish samples were randomly distributed into the rectangular shaped glass aquarium 
with four fish per aquarium. Before the distribution, each fish were weighed (in gram) and the 
lengths (in centimeter) were recorded. Then, the mean for both weight and length of the fish 
were being calculated. The fish were acclimatized in the laboratory for one week and fed twice 
per day. 
There were six aquariums required and randomly labeled as AI , B 1, C I, A2, B2 and C2. 
The two aquariums with label'A' were fed with fish meal Type A, another two aquariums with 
label 'B' fed by fish meal Type B and the other two aquariums with label 'C' fed with fish meal 
Type C. Aquariums with label 'I' were experimented for protein level while aquariums with 
label ' 2' experimented for fat level. Each aquarium was supplied with dechlorinated water 
including the aeration and water filter. The water in the aquariums was being changed 
thoroughly once in three days. 
3.2 Feeding Process 
After acclimatization, the fish samples were fed with dry feed at the rate of 5% of their body 
weight for 13 weeks. The fish were fed twice per day and the feeding time was at 0900 and 1700. 
Before any feeding was conducted, the feces and any uneaten feed were being removed and 
accomplished by using a small scoop net and a sucker. The uneaten feeds were dried at 
temperature of 50.0 ± 2.0°C for 24 hours in an incubator. Then, the dried uneaten feeds were 
7 
weighed for the determination of the amount of feed consumed by the fish. The proximate 
compositions of the feed were described in Table I below. 
Table :1: Proximate composition of the feed 
Composition (%)/ Types of Feeds Type A TypeD TypeC 
Protein 32 40 55 
Fat 5 7 13 
Fiber 4 4 3 
Ash 10 10 13.5 
Moisture 10 10 10 
The mean daily consumption of feed was measured for each of different types of feed by 
subtracting the uneaten feed from total feed given to the fish and then divided by total number of 
fish per aquarium. Once the 13 weeks period of studied ended, the mean daily consumption of 
feed per fish per types of feed was being summed up to determine the mean weekly feed 
consumption per types of feed. 
Mean daily consumption of feed (g)/fish/types of feed 

= Total weight of feed given - Total weight of uneaten feed 

Total number of fish in the aquarium 

3.3 Measurement of Weight and Length of the Fish 
The weight and the length of each fish were measured once a week. Every fish fingerlings were 
. a beaker and weighed using the weighing balance. The lengths of every fish were measured 
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using a ruler. Then, the average of weight and length were calculated to represent the weight and 
length of the fish. All the fish were returned back to its respective aquarium after the 
measurement was completed. 
3.4 Feed Conversion Ratio (FCR), Feed Conversion Efficiency (FCE) and Specific Growth 
Rate (SGR) 
After the period of 13 weeks were done, the food conversion ratios (FeR) at different feed types 
were calculated according to the weight and length increments. According to Jhingran (1991), 
FeR was calculated as a ratio between feed intake and the body weight gain every weight. As for 
the feed conversion efficiency (FeE), it is the reflection of FeR since FeE is reciprocal of FeR 
expressed as percentage. FeR and FeE were calculated in order to determine the level of dietary 
protein required for optimal growth. As for the optimum fat level, the Specific Growth Rate 
(SGR) was used which is determined from logarithmic difference in final and initial weight of 
the fish. The formulas for the calcu~ations are: 
FCR = Diet fed (g) 
Weight gain (g) 
FCE (%) = [Weight gain by fish (g)] X 100 
Diet fed (g) 
Specific Growth Rate (%) == 100 (Final weight - initial weight) 
Time (days) 
9 
The data were analyzed by statistical analysis. One-way analysis of variance (ANOVA) 




4.1 Feed Consumption 
Within the 13 weeks of study period, the temperature of the water in the aquarium was ranged 
between 26.9 - 27.7 °C. The mean total consumption of the feed per fish per feed types within 
the study period is shown in Table 2. Generally, the fish that is fed with feed Type B (B2) 
consumed the higher quantity of feed (II. 2499 g) while the lower feed consumption (5.6104 g) 
is fish fed with feed Type C (C I). Statistical analysis shows that there were significant difference 
(P<O.OI) in the feed consumption at the different feed types. Figure I showed the weekly pattern 
ofmean daily feed consumption by the fish at different feed types 
Table 2: The mean total feed consumption per fi sh at different feeds types for 13 weeks 













































Figure I: Weekly pattern of mean daily feed consumption by the fish at different feed types 
4.2 Length and Weight 
The mean weekly values for the length and weight of fish fed with different feeds are shown in 
Table 3 and Table 4. The fish length in each aquarium which is being fed with different feeds 
shows an increment at the end of the experiment. Generally, the fish that fed with feed Type C 
(C2) shows higher increment in length from initial length of 11.38 cm to 12.88 cm . The fish that 
is fed with feed Type 8 (82) shows the lower increment in length which is from initial length of 
10.88 cm to 11.33 cm. As for the others fish in different fish tanks (A 1, A2, 81, and C I), their 
lengths are intermediate between the two extremes. There was a significant difference (P<O.O 1) 
in length value among the different feed types and it can be observed in length of fish fed with 




As for the weight values for the fishes, fish that were fed with feed Type C (C2) shows 
the higher value of increment which was from 20.01g to 23.24g. Fish that were fed with feed 
Type 8 (82) shows the lower increment in term of the weight which is increased from 17.19 g to 
18.0S g. As for the others fish in different tanks (A I, A2, B I, and C I), their mean weight values 
were between the two extremes. Statistical analysis that was done at the end of the study period 




- ------------------------------------------- - --
--------- -------------------------------------------------------------------------------------- ---
-----------------------
---- -------- ------------------------------------------------------------------ - --------------------------
Table 3: Mean of weekly length measurement of fish per feed types 
Weekly length measurements (em) 
------------------------------------------------~---------------------------
Weeks 
Feed Initial 2 3 4 5 6 7 8 9 10 II 12 13 
10.25 10.50 10_75 11.02 11.05 11.07 11_00 11.00 ILiO 11.10 11.11 11.12 ILl7 11.17 
- - --------------------------------­
A2 10.25 10043 10.62 10.63 10.75 10_82 10.92 10_97 11_02 11_05 11.15 11.17 11.20 11_20 
81 10.13 10.37 10.50 10.50 10_62 10_62 
--------------------------­
10_70 10.72 10_75 10_77 10.77 
------------- ­
10_82 10_82 10_85 
B2 10.87 10.87 10_90 11.00 11.05 11.12 
---------------------~
ILl5 ILl5 ILl7 ILl7 11.22 
------------------------------
11.25 11_27 11.32 
IOJ8 10.50 10.67 10_87 10_87 10_88 10_92 10.95 10.97 10.97 11.00 11.00 11.05 11.07 

C2 11.38 1\.38 11.67 11.67 11.72 11.75 11.95 11.95 12.05 12.35 12.50 12.77 12.85 12.87 
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